We have isolated several cDNA's complementary to gamma-glutamyltranspeptidase (GOT) mRNA by screening a rat kidney library constructed in Xgtll with antibodies specifically reactive to the enzyme protein. The clone selected an mRNA that was translated into a 62 Kd peptide, corresponding to the GGT precursor. The longest clone isolated was 1842 bp long with an open reading frame coding for 565 amino acids. The length of the mRNA coding for GGT was estimated to be 2.2 kb long. The amino acid sequence derived from the nucleotide sequence matched the short sequences determined by us as well as by other authors.
INTRODUCTION
The characteristics, function, and possible role in carcinogenesis of the enzyme gamma-glutamyltranspeptidase have been the subject of a number of investigations during the past decade. The enzyme is found to be membrane-associated and widely distributed in adult, fetal, and neoplastic tissues (1). The enzyme is anchored to the membrane through the amino terminal portion of its heavy subunit (2). In both intestine (3) and kidney (4), the active site of the enzyme faces the luminal surface of the glandular cell in which it occurs. Multiple forms of the enzyme have been described both in humans (5) and in animals (6). Other evidence (8-10) has indicated that such multiple forms may be related to the carbohydrate moiety of the mature glycoprotein. The function of the enzyme in the cellular economy involves transpeptidation (11) , and it has been suggested that this function serves to aid in the cellular synthesis of glutathione, especially noticeable in hepatocytes subjected to chemical toxicity (12) .
The enzyme itself consists of two polypeptide chains, which are synthesized as a precursor form of a single polypeptide of 78,000 daltons, including the carbohydrate portion of the molecule (13-15). In vitro translation studies reveal that the precursor polypeptide itself has a molecular weight of 63,000 daltons (15) . The presence of the enzyme has been used as a marker for the appearance of preneoplastic foci in rat liver following the administration of various carcinogenic agents (12) . In order to determine whether the appearance of the enzyme in early preneoplastic lesions represents the appearance of enzyme otherwise masked in normal hepatocytes or activation of genetic expression at the transcriptional and/or translational level, we have isolated a cDNA clone from a Xgtll library of cDNAs of polyadenylated RNAs of rat kidney. Before this clone is used to study questions related to genetic expression, it has been characterized, this characterization being the subject of this paper.
MATERIALS AND METHODS
A rat kidney cDNA library constructed in phage X gtll was kindly provided by Dr. M. Mueckler of the Whitehead Institute at M.I.T. GGT was purified from rat kidney after solubilization with Triton X-100 according to the procedure of Hughey and Curthoys (16) . Antibodies against GOT were raised in rabbits and affinity-purified by absorption onto a GGT-Sepharose 4B column.
Screening of the library. Phages expressing GOT were identified by a modification of the method of Young and Davis (17, 18) . Approximately 30,000 recombinant phage particles were plated per 9-cm LB plate containing E. coli Y1090. Plaques were induced by incubation at 42°C for 4 hr. Plates were overlaid with nitrocellulose filters (BA85, Schleicher and Schuell) previously soaked in 10 mM isopropylthiogalactoside, and incubated a further 6 hr at 37°C. The filters were blocked and incubated overnight with the affinity-purified antibody (50 pig/ml). Positive plaques were located by the peroxidase-antiperoxidase staining techniques (19) . Positive plaques were picked up, and successive screening rounds were carried out with fewer and fewer phages at each step. After the third round, all the plaques were positive and well separated from one another.
Purification of inserts. Positive recombinants were grown in NZCYM medium, the phages isolated by CsCl gradient equilibrium centrifugation, and the DNA was purified by the SDS-EDTA protocol (20) . cDNA inserts were purified by preparative agarose gel electrophoresis of the EcoRI digests of the recombinant phage DNA and subcloned in the EcoRI site of pBR322. Plasmids containing inserts were used to transform E. coli DH-1 by the CaCl2/RbCl procedure (21) . Cells carrying plasmids with inserts were grown on a large scale, the DNA was isolated by the alkaline lysis method (22) , and the plasmid was purified by centrifugation in a CsCl/ethidium bromide equilibrium gradient. 
DISCUSSION
We have isolated a cDNA clone apparently complementary to GGT mRNA by screening a rat kidney cONA library constructed in a Xgtll expression vector, using affinity-purified antibodies reactive with the enzyme. The identity of the clone was further confirmed by the facts that (1) the RNA selected by the cDNA was translated into a 62 kd protein, corresponding to the GGT precursor in molecular weight and immunoreactivity, and (2) the amino acid sequence predicted by the nucleotide sequence matched the known aminoterminal sequences of both subunits.
Although in the original screening technique of Young and Davis (17,18) both crude and purified antisera were used, we found that when crude antiserum was used, all the plaques gave a positive signal, even though the serum had been preabsorbed with E. coli and Xgtll proteins. Only when affinity-purified antiserum was used did positive plaques give a strong signal clearly distinguishable from the background. (14,15,32,33) .
The largest clone we isolated was 1842 bp in length (Figure 4) . Since the mRNA coding for GOT is 2.2 kb long (Figure 3) and assuming a poly(A) The availability of this GGT cDNA clone will not only provide information on the structure and possible function of this enzyme, but it would also allow studies related to the regulation of the expression of the GGT gene in a variety of normal and neoplastic tissues. We are presently using the clone to study the expression of the GGT gene in preneoplastic hepatocytes and have found that these cells do express a dramatically higher level of GGT mRNA than do normal hepatocytes, which contain little or no GGT mRNA (Beer, D. and Pitot, B. C., unpublished observations).
Recently we have been made aware of the fact that Dr. J. Hanoune and his coworkers have isolated and characterized a full-length GGT cDNA clone from rat kidney. Their results will appear in the Proceedings of the National Academy of Science, U.S.A. We appreciate Dr. Hanoune's willingness to share his findings with us and others.
